Regulation of emotional behaviour by day length in mice: implication of melatonin.
Pineal melatonin secretion occurs at night in all vertebrates and the duration of its secretion is negatively correlated with day length. As short-day exposure was previously shown to decrease emotional behaviour of mice toward an unfamiliar environment, the present study was designed to determine whether such behavioural changes could be mediated by melatonin. In a first experiment, the effects of a 3-week exposure to various day lengths (18h-6h, 12h-12h and 6h-18h light-dark conditions) on neophobic behaviour (free-exploratory paradigm) were examined in both BALB/c mice, which exhibit a very transitory melatonin peak of low amplitude in a 12h light-12h dark cycle, and C3H/He mice, which present a clear melatonin rise during the night-time. A second experiment was designed to determine if the decrease of emotional reactivity induced by a short-day exposure (6h-18h light-dark cycle during 3 weeks) in C3H/He mice could be counteracted by a daily treatment with a melatonin antagonist, S 22153 (1, 5 and 25 mg/kg/day). The short-day exposure was found to decrease neophobic reactions in both C3H/He and BALB/c mice. In contrast, the long-day exposure enhanced neophobia in C3H/He mice only. S 22153 was found to counteract, in a dose-dependent manner, the anxiolytic-like effects induced by the short-day exposure in C3H/He mice. The present results provide evidence that the modulation of circulating melatonin could be involved in the emotional changes related to day-length variations. Further studies are needed to investigate whether pinealectomy could counteract the photoperiod-related changes in anxiety.